Calcifying cystic odontogenic tumor (CCOT) is a unique developmental lesion arising from the odontogenic epithelial remnants present in the jaw bones. It is a very rare lesion having a distinctive histopathologic appearance characterized by the presence of ghost cells with considerable amount of histopathologic diversity.
Introduction
Calcifying cystic odontogenic tomor (CCOT) is a rare entity accounting for less than 2% of all odontogenic tumor.
1,2,3 It was originally described by Gorlin, Pindborg, Praetorius-Clausen and Vickers in 1962 as Calcifying odontogenic cyst (COC). 4 The lesion since its discovery was found to exhibit cystic, benign tumor like and rare malignant characteristics. 5 A wide range of histopathological appearances were also noted.
Thus its diverse clinical behavior and histopathologic characteristics prompted the usage of several terminologies and classifications. Gold in 1963 named the lesion as 'Keratinizing calcifying odontogenic cyst. Fejerskov and Krogh in 1972 called it 'Calcifying ghost cell odontogenic tumor' whereas Freedman et al in 1975 suggested the name 'Calcifying cystic odontogenic tumor (CCOT).Praetorius et al. in 1981 divided the lesion into two groups, 1) cystic and 2) neoplastic considering the different histologic patterns in them. The cystic form was further divided into (1a) simple unicystic, (lb) odontoma producing, and (1c) ameloblastomatous proliferating. The neoplastic counterpart was named 'Dentinogenic ghost cell tumor (DGCT)'. Subsequently, WHO in 2005 renamed COC as CCOT and the term DGCT was retained. A third malignant counterpart was found and the name 'Ghost cell odontogenic carcinoma (GCOC)'was proposed for the same. This classification has been widely accepted and is currently in use. Among the several forms of CCOT, the simple unicystic form of CCOT is most commonly encountered followed by the odontome associated CCOT. 6 This case reports one such rare and unusually large case of CCOT
Case report
An 18 year old female patient reported to the department of Oral and Maxillofacial surgery with chief complaint of a painless swelling in the mandibular anterior region for past 6 months. The swelling was insidious in onset and rapidly progressed to a larger extent. Mobility of the teeth in the same region was noted. Patient gave a history of consultation in another dental hospital one month prior where the mobile teeth were extracted followed by incisional biopsy and MRI of the lesion which were suggestive of a keratinizing odontogenic tumor. (Figure 1) On extraoral examination, a marked facial asymmetry was seen due to a large swelling measuring 5x8 centimeters in the chin region extending laterally to involve the right lower third of face. The swelling extended around 5 cm inferiorly beneath the lower lip and a line joining the right angle of mouth to the tragus of ear .Antero-posterior it extended from left angle of the mouth to the border of ramus of the mandible. Skin over the swelling appeared stretched, the swelling was non tender and bony hard in consistency ( Figure  2 ). 
Case Report

Discussion
CCOT is thought to originate from the remnants of odontogenic epithelium entrapped maxilla / mandible or gingival tissue giving rise to intraosseous or extraosseous lesion respectively. 7 However some authors suggest that CCOT may also originate from enamel organ or from islands of odontogenic epithelium within the tooth follicle. 2, 8 The intraosseous form is more common with a prevalence rate of 70%. 9 Most of the studies do not demonstrate any gender predilection; 2,7,9 however one study has found a male predilection for unicystic CCOT. 10 The case reported here is of a female which is extremely rare.
The lesion has been found to occur over a wide age range of 1 to 82 years, the simple unicystic variant is found in the 2nd and 3rd decade. Bimodal peak of occurrence of the lesion in the 2 nd and 7 th decade has also been reported. This probably correlates with the age of occurrence of the intraosseous and extraosseous variants respectively. 2, 6, 9, 11 The lesion is equally distributed between the maxilla and mandible, 7, 9 although few studies suggests a preponderance in the maxilla especially for the simple unicystic variant . The anterior region is commonly involved followed by the premolar and molar area. Mandibular lesions may cross the midline which is a rare feature in the maxilla. 6, 9, 10 The lesion occurs in the tooth bearing area of the jaw either in a periapical, lateral periodontal or periocornal relationship of teeth. Patients usually report of an asymptomatic slowly growing swelling with a duration ranging from 6 months to 25 years. The size of the lesion usually ranges from 1 to 4 cm. 12, 13 The present case occurred in an 18 year old and was in a periapical to the mandibular anterior teeth which is in accordance with the previous reports. It demonstrated a rapid increase in the size of the swelling with associated mobility of teeth and was found to be much larger measuring 5x8 cms which are in contrary to what has been reported. Expansion of the labial or buccal cortical plate invariably occurs usually sparing the lingual cortical plate. 9, 11 The reported case here is unusual to what has been published in literature since lingual cortical expansion was noted. The enlarging lesion can occasionally perforate the cortical plate and displacement of adjacent teeth can also be seen.
The histopathological features of a classic calcifying cystic odontogenic tumor include the presence of cystic lumen with a fibrous capsule and a lining of odontogenic epithelium; The basal layer is well defined and made up of ameloblast-like columnar cells, an overlying layer often many cells thick that may resemble the stellate reticulum of the enamel organ is seen. The characterestic feature of this lesion is the presence of masses of 'ghost cells' which may be located within the epithelial lining or in the fibrous capsule. 2, 6, 9 These are epithelial cells devoid of nuclei which are eosinophilic and retain their basic cell outline. Ghost cells may form due to coagulation necrosis followed by dystrophic calcification or it may be a form of normal or abnormal keratinization of the odontogenic epithelium. 13 Occasionally ghost cells can evoke a foreign body reaction when they are present close to the connective tissue due to the disintegration of the basal layer and subsequent growth of granulation tissue. 9 Variable quantities of dentinoid or dentin like material are laid down adjacent to the epithelial lining and sometimes dental hard tissues resembling an odontome are found. 6 The lesion has to be differentiated from other lesions which may also show ghost cells namely ameloblastic fibroodontoma, odontoma, and carcinomas. 11 Radiographically, a majority of lesions appear unilocular [6] [7] [8] [9] with well-defined margins while in 5-13% of the cases they are multilocular. 9 Scattered irregular sized calcifications producing a mixed radioopaque radiolucent lesion may also be encountered, which may coalese later and give an appearance of tooth like densities within the lesion. 8 Simple unicystic CCOT occur more frequently as unilocular (60.9%) and well defined (95.2%) lesions. 6 Displacement and resorption of roots of teeth associated with the lesion may be seen. 2, 7 In the present case the radiolucency was well defined and multilocular. The multilocularity in the present case could probably be related to the large size of the lesion.
A CCOT in the pericoronal location can in its earlier stages resemble a dentigerous cyst or ameloblastoma. In later phases when radiopaque foci are evident, it resembles adenomatoid odontogenic tumour, partially mineralized odontoma, calcifying epithelial odontogenic tumour, ameloblastic fibroodontoma. 2, 9 Unilocular lesions in periapical location may mimic radicular or residual cysts, while multilocular lesions may resemble ameloblastomas or odontogenic keratocysts. 8 The treatment of this cystic lesion involves enucleation with a long-term follow-up. 2, 7, 9 Recurrence though depends on completeness of cyst removal and has rarely been reported. Prognosis is good in case of simple unicystic CCOT and less certain for the other forms. In the case reported here, the CCOT involved the mandibular anterior region and radiographically presented as a well defined multilocular radiolucent lesion which is in accordance with literature. However, the fact that the lesion had achieved an enormous size in a short span of 6 months with expansion of buccal and lingual cortices and mobility of teeth gave a misleading picture of an aggressive neoplastic lesion. Therefore CCOT should be considered in the differential diagnosis of expansile aggressive lesions occurring in the anterior mandible.
